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Abstract

We have measured the cross-sectien for the exclusive reaction.
oo 1N (g ) The experiment was performed with a 15 ton hne-
grammed tracking detector exposed to 1, s with equivalent enerey of 37 MeV
The detector was triggered by single elecirons and the exclusive mverse-heta
reaction wdentihed by the delaved comedence of the “.\'(_q:.) positron-decay
The fluxy averaged cross-cection was measured ta he 1IN - 0 L stat)
jo 41

I RN TEY r7 T resalt s campared to recent caleulations

Neutrmomnduced nclear reactions play an amportant role i nuclear and par
thcie physies and inasttophyvaics Measurement of <specific nuclear transitions conld
be used to cincdate the spinsospin structure of the nuclear weak currents, It
1~ alo o mterest o capernova and solar neutrino detectors, and for preasion
e experitients Yot to date no experimental cross-sections were avatlable tor
neattimo nuciens anteraction s to well detined (7'wo body ™) final states

We report the hrst measuremeni of the reaction (e 1N (g~ ) wirh
¢ hrom o heam stop nedttino source The 0 wpectram as given by the Michel
pectrum, with a mnaxonmimn envegy of 32 % Ned The reaction was dentiied In
the delaved comcrdence of the YNrg o0 4 decay fol'owing a trgpeer on the nrompt
clecttan The 1738 MeV Q salue tor the v o 5N transnon hnnted the
prompt electron to have dee b 30 Ned ket energy The sabueguent 4
decav. wath meanhite 15 9 e and eradpomt energy B 1o 4 MeN  umguein
tdentdied the reaction ta the votrapen pronnd - tate a0 all of the excited tates ol
PN ndergo ctrong decay

o evperimaem wae perlormed at the € hnton B Anderson Meson Phivee ba
clov AN R o thie Toe Nt Nanonad Laboratory . The central detector b
Atotai e ol Usmatne tone S50 ol wh b are o provded 610 0L 107 P

tatpe tacdes Ewae arranped i o andwe o tractuyre sth tory avers  Fach fave

MWoak et b N T PIIY = b ) ot T A Ve o
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consists of a plane of plastic scintillator and a tlash-chamber module. There are
two passive shields and a MWPC syvstem to reduce the cosmic-ray background.
and a shield of 630 cm thick <teel to reduce beam-associated neutron ' Data were
collected between October 1983 and December 1986 with 1.10 - 107" protons on
the beam stop. corresponding to (8.3 : 0.7) - 10" . «m? at the geometric mean
dictance of 893 cm. ?

The detector was triggered by a coincidence of thiee consecutive seintillation
lavers with energy deposition betwern I and 16 MeV per seintillator. with no veto
from the MWPC syvstem. ‘Iriggers were collected durmg the beam spill {Bean-
Onl. and for a longer period between <pills (Beam-Off1 1o monitor cosmic-ray
backgrounds. Verious cuts were imposed on the data to select the prompt elec-
trons, including a requirement of dF dr - 10 MeV anch and the visible energy
less than 24 MeV. For delaved coincident activity, sintilliation contors at the ei-
ther end of the prompt trigger were searched  Fnergy deposits between 4.5 Meb
and 12.0 MeV during the time $8us - - 6G1ins following the tngger were re-
quired. Thus, 304 candidates in the Beam On data set and 124 10 Beam-Off
data set were identified. Their timne <pectra were shown in the Figure. Assunnng
thev contain contributions from the exponential decay of '*N (g < ) and froma um
formly destributed background, a maximum hkehhood it was performed 187 - 17
300 e )PV (g s} events were assigned in the Beam On date For the Beam-OH
data it was found to be 17 ¢ 21, consistent with no signal.

A detailed Monte Carlo
simulation of the detector 1e-

sponse wes performed to deter- e T
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